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responders had arrived at the scene and were near the weakened tank. The
purpose of thermal protection is to retard heat flow into the tank when
exposed to fire, providing emergency responders additional time to isolate
the area, cool the tank, and begin to control the fire before the pressure in
the tank exceeds the residual strength of the tank walls.

Federal regulations do not mandate a particular thermal system, but
prescribe performance standards for tank cars carrying flammable gases.10
Two main systems in use that meet these standards are a jacketed insula-
tion system, consisting of a heavy blanket of mineral wool or ceramic fiber
wrapped around the tank and held in place by a metal jacket; and a
textured heat-resistant coating sprayed directly onto the tank exterior. The
former system is more common. Both systems are combined with high-
capacity safety relief valves, which vent heated product rapidly.

Thermal protection systems differ significantly from conventional insu-
lation systems. The latter normally are designed to limit heat transfer at
ambient air temperatures and maintain lading temperatures. Conventional
insulation systems often lose their effectiveness at the high temperatures
generated by fire. Thermal protection systems, on the other hand, use
materials that continue to retard heat flow at temperatures well above
ambient levels.

Pressure Relief Systems

All DOT-specification tank cars have safety relief devices (usually valves)
that limit pressure buildup in the tank. When pressures reach predeter-
mined levels, the devices open to emit product and lower the pressure.
Federal regulations prescribe pressure settings that vary according to the
tank test pressure rating. These devices are sometimes used in combination
with other pressure relief devices, including safety vents. Some non-
pressure cars, including those used for acids and other materials with low
vapor pressures, have safety vents only, partly because of the lack of
durable and affordable corrosion-resistant valve materials.

Protection of Tank Fittings and Attachments

Because valves, other fittings, and tank attachments may be damaged in an
accident, federal regulations and AAR interchange rules require the use of
certain devices to protect them. On pressure cars, bottom fittings are
prohibited and top fittings are located inside a reinforced housing (Figure
2-5). Nonpressure cars have less stringent requirements for protection of
fittings. Bottom fittings are permitted, although DOT regulations require
breakaway grooves and AAR interchange rules require skid protection